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SUBMISSION OF DECLARATION UNDER 37 C.F.R. § 1 . 132 

The applicant would like to thank Examiner Knode for the courtesy of the telephone 

conversation granted to the applicant's representatives on February 17, 2004. Pursuant to the 

agreement with the Examiner, the applicant submits herewith a copy of his Section 132 

Declaration (Exhibit 1) that had been submitted in a related application Serial No. 09/457,835. 

This declaration was filed to overcome the citation of prior art reference JP 4-356156. The 

declaration relied on the exhaustive tests performed by the applicant to test efficacy of the 

method as disclosed in the Japanese reference. The tests showed that the method of the '456 

application is unreliable at best, not producing any shucking at either 1000ATM, or 2000ATM at 

ambient temperature. At 3000 ATM it took application of heat to 68 degrees Fahrenheit to get the 

shells release after 5 minutes. At 4000ATM, the shells released after 3 min. and elevated 

temperature of 74°Fahrenheit. On May 23, 2001, the inventor and his representatives attempted 

to discuss the results of these tests and the Declaration with Examiner Becker, who indicated that 

the Declaration, which considers elevated temperatures, was not relevant to the instant 

application. 


The applicant further submits a copy of JP 2000-157157A, (Exhibit 2) (NOT PRIOR 
ART REFERENCE), which fully supports the statements made by the inventor in the above- 
identified declaration. Specifically, please refer to the table on page 16/28 (Exhibit 4) with hand- 
written notations made by the inventor and corresponding to the translation of the text. JP 
157157 supports inventor's tests showing that at 1000 ATM, 5 min. processing and at 50°F (10° 
C) (ambient temperature), no shells opened, gapped or muscle released. At 2000ATM, 5 min. 
processing and at 50°F (10° C) (ambient temperature), 22% gapped but muscle stuck to shell, 
which means no shucking. At 3000ATM, 5 min. processing and at 50°F (10° C) (ambient 
temperature), 85% gapped and 100% muscle released from shell. It is only at 4000ATM, that the 
method produced a shell opening and muscle release with a degree of certainty. Of course, as 
the temperature increased, so did the percentage of the successful shucking. 

The applicant further brings attention to the graph on- page 27/28 (Exhibit 3) of the 
translated reference, with hand-written notations made by the applicant. The graph summarizes 
the findings of the '157 application. 

We again respectfully urge that JP '156 should not be used for the purposes of claim 
rejection of the instant claims under either Section 102 or Section 103, particularly since the 
enablement of the disclosure of the cited prior art is under question. To allege inherency of the 
disclosure of the instant invention by the Japanese reference is akin to suggesting the Table of 
Periodic Elements inherently discloses aspirin. The particular time and pressure criteria claimed 
in the instant application has been attested not to be rendered inherent by the cited prior art in the 
declarations of persons having more than ordinary skill in this art. 


As we discussed on the phone, please be good enough to analyze the information 
provided and assist this inventor in securing the claim language that we believe he is rightfully 
entitled to. Allowance of the instant application would enhance the economic situation currently 
involved in Mr. Voisin's life personally, as well as in the State of Louisiana. 

Respectfully submitted / 
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Applicant; Ernest A. Voisin 

Serial No. 09/457,835 Group An Unit: 3643 

Filed: December 9, 1999 Examiner: Willis Little 

For: ,! A Process of Elimination of Bacteria Date: October 23, 2000 

In Shellfish..." 

DECLARATION UNDER 37 C.F.R- SECTION 132 

I, Ernest A. Voisin, applicant of the above-identified application, declare and say: 
That I am a citizen of the United States and I reside at 203 Tina Street, Houma, 
LA 70363; 

That I am the inventor of the above-identified application; 

That I have been in the seafood processing business for over thirty years and am 
intimately familiar with all aspects of harvesting, fanning and processing raw seafood, in 
particular raw molluscan shellfish; 

That I am President of Motivatit Seafoods, Inc., a Louisiana corporation engaged 
in the business of processing raw seafood; 

That I am familiar with Japanese patent application No. 4-356156 cited by the 
U.S. Patent Office in the Office Action of March 10, 2000; 

That I conducted an exhaustive series of tests at the facilities of Motivatit 
Seafoods, Inc. in Houma, Louisiana following the steps outlined in Japanese application 
No. 4-356156 and described in detail hereinafter, to verify the teachings of the cited 
reference and compare them with the method of the instant invention; 

That the tests started with oysters (the subject of the Japanese reference) being 
taken from a cooler where they were kept at 38 degrees Fahrenheit and then allowed to 
rest to come to the ambient temperature of abour 50 degrees Fahrenheit; 

That in accordance with the teachings of the cited reference, oysters in shells were 
placed in a pressure chamber with water, 

That the pressure chamber was then pressurized to 1000 ATM at ambient 
tenl|pea^ature of about 50 degrees Fahrenheit; at that pressure level no shucking of oysters 
took place; 

During the next test, the temperature was elevated to 90 degrees Fahrenheit at 
1000 ATM, and it took 1 5 minutes for the shells to release; 

That during the next test, while maintaining pressure at 1000 ATM, the 
temperature was elevated to 110 degrees Fahrenheit, and it took 10 minutes of pressure 
application for the shells to release; 

That during the next test, the chamber was pressurized to 2000 ATM; however, 
continued application of pressure at ambient temperature for 3-10 minutes did not release 
the shells, but when the temperature was elevated to 75 degrees Fahrenheit - the shells 
released after 10 minutes; 



During the next series of tests, the pressure was maintained at 2000 ATM, while 
the temperature was increased; it took 5 minutes at 95 degrees to release the shells and 3 
minutes at 1 15 degrees to release the shells; 

That the next series of tests were conducted under the test pressure of 3000 ATM; 
application of 3000 ATM pressure for 0.5 to 5 minutes, as claimed in the Japanese 
reference, did not result in a complete shucking of all oysters in the batch, only about 80 
percent were shucked, which makes the method of JP 4-356156 commercialy uncertain; 

However, when the temperature was elevated to 68 degrees Fahrenheit (at 3000 
ATM), the shells released after 5 minutes; when the temperature was elevated to 95 
degrees Fahrenheit the shells released in 3 minutes, and when the temperature was raised 
to 120 degrees F. - it took only 1 minute to release the shells; 

The last series of tests were conducted using 4000 ATM; the results showed that 
pressurization alone for 0.5 - 5 minutes does not completely shuck all the oysters in the 
batch; at 3 minutes the heat of 74 degrees was needed, at 1 minute - 102 degrees 
Fahrenheit to release the oyster shells; 

That the results of the tests are summarized in the attached graph; 

That the above tests clearly demonstrate superiority of the method of the instant 
application and criticality of adding the temperature factor to the shellfish shucking 
process, as claimed in the above-identified application; 

That in my opinion the aforementioned superiority with respect to achieving a 
uniform result critical to commercial seafood processing of the claimed invention is 
unobvious to one of ordinary skilled in die art; 

That the undersigned declares further that all statements made herein of his own 
knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willfhl false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patents issuing thereon; 

Further declarant saith not- . 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method of opening bivalves of 
high practicability without damage to the texture, and taste of 
shucked shell meat in no need of manual operation relating to 
opening living bivalves having shells. 

SOLUTION Raw shell nysfprs are opened by treating them with both 
heat and pressure. In this case, the heat and the pressure.. are 
ranged within no occurrence of irreversible change in the shell - 
meat protein, and the prpRRiirp required to the pressure vessel is 
reduced lower as far as possible. In an embodiment, the pressnrp 
is set to 800 kgf/cm2, when the heating temperature is set to 3 0'£ 
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[SUBJECT] 

It relates to the open shell of raw bivalves 
having-shells. 

Moreover, the high method of opening of the 
practicability is obtained, without Impairing the 
food feeling and the taste of the shucked shell 
meat, though the manual work by the operator 
is made unnecessary. 

[SOLUTION] 

An open shell is carried out by making both heat 
and pressure act to raw oysters having shells. 

It makes as the range which does - not 
produce the shell meat protein in particular the 
irreversible denaturation, as this heat and a 
pressure in that case. 

And the pressure resistance for which a 
pressure vessel is required by restraining a 
pressure low as much as possible is restrained 
low. 

Specifically, when heating temperature is 30 
degree C, a pressed pressure is set as 800 
kgf/cm2s. 
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[CLAIMS] 
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[CLAIM 1] 

The pressure which the junctional part of the 
closed shell muscle of shellfish and an outer 
covering detaches in this temperature that 
heats raw bivalves having shells to the 
temperature below the temperature whose 
thermal denaturation produced in the shell meat 
protein is reversible is made act on a bivalve. 

Method of opening bivalves characterized by 
the above-mentioned. 

[CLAIM 2] 

In the method of opening bivalves of Claim 1 , a 
bivalve is put in a sealing container and the 
inside of this sealing container is heated to the 
temperature of less than 50 degree C above 30 
degree C. 

And the pressure in a sealing container is set 
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[TECHNICAL FIELD] 

This invention realates to the method of 
opening raw bivalves having shells (oyster etc.) 
(this being hereafter said open shell). 

In particular this invention relates to 
improvement of the method of opening which 
made the manual work by the operator 
unnecessary. 

[0002] 
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[PRIOR ART] 

As operation which takes out shell meat 
(shucked shell meat) from bivalves for food use, 
such as an oyster, conventionally, the operator 
was performing using the hook type cutter etc. 

For example, operation which takes out the 
body of an oyster damages with a cutter a part 
of outer covering outer edge of shellfish. The 
open shell of the cutter is inserted and carried 
out into shellfish from that. 

After carrying out an open shell, the body is 
taken out from an outer covering with this cutter 
(this is hereafter said taking the meat out of the 
shell). 


[0003] 

However, this operation requires skill. 
Therefore, in an operator's unripe operation, the 
number of extraction of the shucked shell meat 
per unit duration is few, and an efficiency is bad. 
Also the split of an outer covering mixes in the 
shucked shell meat. 

Moreover, the shucked shell meat will be 
damaged and a commercial value will be made 
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to reduce with a cutter. 

Moreover, in connection with an operator's 
aging, an operator does an insufficiency and 
has caused the reduction of the throughput in 
recent years. 

Furthermore, in order for a human hand to 
perform extraction operation individually, even if 
it is an expert, there is a threshold in the number 
of the shucked shell meat which can be taken 
out to per unit duration. 

[0004] 

In view of this point, as that which make an 
above-mentioned manual work unnecessary 
and make the open shell of a bivalve possible, 
there is a manufacturing method of the 
processing shellfish currently indicated by the 
Unexamined Japanese Patent 4- 356156. 

This manufacturing method makes the high 
pressure of several thousand kgf/cm2 act on 
the raw shell having shells at a normal 
temperature. 

The processing shellfish whose open shell 
can be carried out easily by this can be 
manufactured. 

[0005] 

It is assumed that the mechanisms of the open 
shell indicated by this gazette are as follows. 

Originally, the hinge part which has 
connected each outer covering of a bivalve 
tends to open an outer covering. 

On the other hand, outer coverings are drawn 
near by the strength which the closed shell 
muscle (generally called the adductor_muscle) 
which has connected the inner faces of each 
outer covering shrunk, and overcame the 
strength of a hinge. 

In other words, if the junctional part of this 
closed shell muscle and outer covering is 
removed by a certain method, the open shell of 
the shellfish is carried out. 

A phase difference is made to be generated 
by what shellfish is set by the high-pressure 
environment in the above gazette in shrinkage 
state of the outer covering which is the solid 
part, and the closed shell muscle which is a part 
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1 Moreover . P rote{ n of a closed shell muscle 

£ vsix o WrfSrfl-Tw t iw^-g- denatures by the high pressure which acts on 

x *° shellfish. It has contributed to this removing the 

junctional part of a closed shell muscle and an 
outer covering. 
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[PROBLEM ADDRESSED] 

However, in order to materialize the method of 

the above gazette, the pressure vessel which 

has a high pressure resistance from shellfish 

being set by the environment of a very high 

pressure said several thousand kgf/cm2 is 

necessary. 

For this reason, the large-sized pressure 
vessel which comes out and moreover has a 
high pressure resistance is needed in the case 
it processing a lot of shellfishes in one pressure 
application operation. 

In other words, a strong highness needs to be 
selected as a material of a container, and the 
wall thickness dimension of a container needs, 
to be set up greatly. 

As a result, the manufacturing cost of a 
pressure vessel becomes high, and the 
practicability is missing. 


[0007] 

Moreover, in order to expose shellfish to the 
environment of a very high pressure, the shell 
meat protein denatures in response to- the 
influence of a pressure. 

The food feeling and the taste of the shucked 
shell meat may be impaired. 

The bad influence of this pressure is 
indicated by the above gazette. 


[000 8] [0008] 

-ticRZ&imKM-t Moreover, if a bivalve is heated to a high 
ti\iM®i-Z>~ti*-mztob temperature, carrying out an open shell is 

known generally. 
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However, it needs to heat, for example, to 
about 60 degree C to carry out an open shell in 
atmospheric pressure. 

This, an Irreversible thermal denaturation is 
generated in the shell meat protein (indicated 
by 581 pages of the editing Iwasaki scientific 
publishing company (1967) besides "physics 
and chemistry great dictionary" Shirai Toshiaki 
about the thermal denaturation of this protein). 

By this literature, protein has heat, then 
description of coagulating in 60 degree C. 

When the mechanism of this thermal 
denaturation heats protein to a high 
temperature, the thermal motion of a protein 
intermolecular side chain will occur. A 
intermolecular bond which is present cuts. 

It is said that new bond state will be 
generated between molecules. 

When such a thermal denaturation is 
generated, the food feeling and the taste of the 
shucked shell meat will be impaired greatly. 

In other words, the shucked shell meat will be 
boiled. 

For this reason, how to carry out the open 
shell of the shellfish only by heating to a high 
temperature cannot be used by any possibility 
as that which produces the shucked shell meat 
of fresh market. 


[0009] 

This invention is made in view of such a point. 

The pla^m ade into th e obje ct-is-related-with 
the open shell of raw bivalves haying shells. 

It is in moreover obtaining the high method of 
opening of the practicability, without impairing 
the food feeling and the taste of the shucked 
shell meat, though the manual work by the 
operator is made unnecessary. 
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- Summary of Invention - 

In order to attain the above object, it is made 
to carry out the open shell of this invention by 
making both heat and pressure act to raw 
bivalves having shells. 

In particular as this heat and a pressure, it 
makes as the range which does not produce the 
shell meat protein the irreversible denaturation, 
In that case. 

And it enables it to set up low the pressure 
resistance for which a pressure vessel is 
required by restraining a pressure low as much 
as possible. 

[0011] 

- Solution Means - 

The thermal denaturation which produces raw 
bivalves having shells in the shell meat protein 
specifically heats first solution means which this 
invention provided, to the temperature below 
reversible temperature. 

Moreover, it is made to make act on a bivalve 
the pressure which the junctional part of the 
closed shell muscle of shellfish and an outer 
covering detaches in this temperature. 


[0012] 

According to this specific matter, shellfish is 
heated in the range from which protein does not 
produce an irreversible thermal denaturation. 

Thus, even when the pressure made act on 
shellfish is comparatively low, by heating the 
shellfish, the junctional part of the closed shell 
muscle of shellfish and an outer covering 
separates easily, and carries out an open shell. 


[0013] 

That which materialized this temperature range 
and the pressure region is 2nd solution means. 
In other words, this solution means puts a 
bivalve in a sealing container in first solution 
means. 

The inside of this sealing container is heated to 
the temperature of 30 degree C - 50 degree C. 


01/06/21 


9/28 


(C) DERWENT 


JP2000-157157-A 


DERWENT 


THOMSON SCIENTIFIC 


o^W^rt^JBE^^r 10 0 0 
kgf/cm 2 *»liK^i"5 ri"C 

[0 0 14J 

(1991 © 2 3 1 KfcM* 

o tag * * t © t- 
2: k& 5. fcfln 

ttt>fti|f&lft&<-et5 1 0 0 0 
kgf/cm 2 12 ft £o H 

$*SJE^J*« 1 0 0 0 kgf/cm 2 
[0 0 15) 

JSE&tfJErtUio^-oiI* 


And the open shell of the pressure in a 
sealing container is carried out by setting as 
less than 1000 kgf/cm2s. 


[0014] 

Generally, when protein exceeds 40 degree C, 
a loose thermal denaturation will be started (this 
is indicated by 231 pages of "organism 
encyclopedia" Arinobu Ebara Toshihide 
Ichimura Obunsha company (1991). 

About 50 degree C of this thermal 
denaturation is reversible. 

In other words, when lowering temperature 
from this state, protein will return to an original 
state approximately. 

Therefore, shell meat will maintain an 
inherent food feeling and flavour. 
Shellfish is heated to this temperature range. 

An open shell is carried out by making a 
pressure act on this shellfish. 

Denaturation of protein by the pressure is not 
generated as this pressure. Moreover, it is set 
as less than 1000 kgf/cm2s which can also 
make comparatively low the pressure 
resistance required of a pressure vessel. 

When in other words shellfish is heated to the 
above-mentioned temperature range, even if 
the pressure made act on this shellfish is less 
than 1000 kgf/cm2s, the junctional part of a 
closed shell muscle and an outer covering can 
be removed. 

The open shell is made. 


[0015] • ' " 

The inventors of this invention accumulated 
experiment various about the temperature and 
the pressure which are made act on shellfish 
about the open shell of a bivalve. 
And, where shellfish is heated to the 
temperature range of 30 degree C - 50 degree 
C which is the temperature range which a 
thermal denaturation does not produce in the 
shell meat protein, or the temperature range 
whose thermal denaturation of this protein is 
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reversible, even when the pressure made act 
on this shellfish is less than 1000 kgf/cm2s, it 
confirms that an open shell can be carried out 
sufficiently. 
It resulted in this invention. 
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[Embodiment] 

Hereafter, the embodiment of this invention is 
explained based on a drawing. 

In this embodiment, an oyster, a scallop, and 
a short-neck clam are made objective as a 
bivalve. 

The case where the open shell of these 
shellfish are carried out is hung up over an 
example. 

[0017] 

With this form, it experimented about the 
temperature conditions and the flow and 
pressure requirement for carrying out the open 
shell of an oyster, a scallop, and the short-neck 
clam using test equipment described below. 

[0018] 

- Description of Test Equipment - 

Figure 1 is a model figure of test equipment 1 . 

This test equipment 1 has the pressure 
container 2. 

This pressure container 2 is a sealing 
container of the cylindrical shape whose outer 
diameter is 450 mm, for example, comprised 
such that the wall thickness dimension is set as 
100 mm. 

Spring water or seawater is stored in this 
pressure container 2. 

The heater 3 is arranged in this pressure 
container 2. 

This heater 3 can adjust this water 
temperature to arbitrary temperature by 
operation of a not shown console panel, while 
the water temperature in a pressure container 2 
can be risen to 50 degree C. 
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[0019] 

Moreover, the booster pump 4 is connected to 
the pressure container 2. 

By operating an above console panel, the 
inside of a pressure container 2 can be adjusted 
now to arbitrary pressures in the range of 500 
kgf/cm2s - 4000 kgf/cm2 by this booster pump 
4. 

Furthermore, the temperature sensor 5 and 
the pressure sensor 6 are attached in this 
pressure container 2. 

The temperature sensor 5 . detects and 
displays temperature in a pressure container 2. 

The pressure sensor 6 detects and displays 
the pressure in a pressure container 2. 


[0020] 

- Description of Experiment Operation - 

Next, an experiment operation which used 
test equipment 1 mentioned the above is 
explained. 

The 1st - 4th experiment are performed with, 
this form. 

[0021] 

First experiment make an oyster objective as a 
_ bivalve. 

The rate of the open shell and the rate of the 
taking the meat out of of an oyster were 
measured depending on the temperature 
conditions and the flow and pressure 
requirement in a pressure container 2. 

Specifically, 100 oysters are put into a 
pressure container 2. It performed by 
measuring the rate of the open shell and the 
rate of the taking the meat out of of an oyster at 
the time of making the pressure in a pressure 
container 1 into 500, 600, 700, 750, 800, 900, 
1000, 1500, 2000, 2500, 3000, 3500, and 4000 
kgf/cm2 respectivelywhen the water 
temperature in a pressure container 2 is made 
into 10 degree C, 20 degree C, 30 degree C, 40 
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[0022] 

2nd experiment also make an oyster objective 
as a bivalve. 

Not only the temperature conditions and the 
flow and pressure requirement in a pressure 
container 2 but the effect duration which puts 
the oyster on the environment of the 
temperature and a pressure was considered. 

Specifically the pressure in a pressure 
container 2 is changed from atmospheric 
pressure among 1000 kgf/cm2s 
respectivelywhen changing temperature in a 
pressure container 2 near 40 degree C. 

And it performed by altering each conditions 
and inspecting the open shell state and the 
taking the meat out of the shell state of an 
oyster at the time of changing the effect 
duration to the experiment condition 1- 
experiment conditions 10. 

[0023] 

Third experiment make a scallop objective as a 
bivalve. 

The rate of an open shell of a scallop is 
measured depending on the temperature 
conditions and the flow and pressure 
requirement in a pressure container 2. 

Specifically, it performed by measuring the 
rate of an open shell of the scallop at the time of 
making the pressure in a pressure container 1 
into 500, 600, 700, 900, and 1000 kgf/cm2 
respectively when ten scallops were put into the 
pressure container 2 and the water temperature 
in a pressure container 2 is made into - 30 
degree C, 43 degree C, and 45 degree C. 


[0024] 

4th experiment make a short-neck clam 
objective as a bivalve. 

The rate of an open shell of a short-neck clam 
was measured depending on the temperature 
conditions and the flow and pressure 
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requirement in a pressure container 2. 

As experiment conditions, it is the same as 
that of the case of above third experiment. 

[0025] 

As a sequence of operation of these 
experiment, the multiple raw bivalve was 
washed first. After that, these bivalve are 
supplied in a pressure container 2. 

In this state, the inside of a pressure 
container 2 is heated to predetermined 
temperature (experiment condition temperature) 
at a heater 3. 

After that, a booster pump 4 and the pressure 
in a pressure container 2 is risen to a 
predetermined pressure (experiment condition 
pressure). 

This state where it heated and pressed is 
kept for a predetermined duration. 

In the 1st, the 3rd, and 4th experime 
duration is set as regularity (for example] 
minutes). 

In 2nd experiment, this duration is altered 
depending on experiment conditions. 
After that, a pressure container 2 is opened 
wide. 

In first and second experiment, the number of 
the oyster which is carrying out the open shell, 
and the number of an oyster which is carrying 
out taking the meat out of the shell are 
inspected. 

Furthermore, the state of the taking the meat 
out of the shell is inspected in 2nd experiment. 

On the other hand, in the 3rd and 4th 
experiment, the number of the bivalve which is 
carrying out the open shell is inspected. 

Such an experimentation is performed two or 
more times, altering experiment conditions. 

[0026] 

In addition, as an open shell (actually using the 
method of opening based on this invention) and 
operation which carries out taking the meat out 
of the shell and transports the shucked shell 
meat, the shellfish which gathered a harvest is 
washed, these shellfish are put in a pressure 
container, and a preheating is performed. 
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After that, it presses to a predetermined 
pressure at the same time it heats the inside of 
a pressure container to predetermined 
temperature. 

After maintaining this state for a predetermined 
duration, shellfish is taken out from a pressure 
container and the shucked shell meat is 
collected. 

This shucked shell meat is washed. 
After an appropriate time, these shucked shell 
meat is packed in a box. 

It transports, refrigerating in a refrigerator (or 
refrigerating car). 

In other words, an above experimentation is 
performed by the -like procedure nearly 
identical with the case where the method of 
opening based on this invention is actually 
used. 


[0027] 

% 1 (Result of the 1st experiment) The result of 

the 1st experiment is shown in the following 
Table 1. 


[0028] 


1*1] 


[Table 1] 
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[0029] 

The "rate of open shell" in this Table 1 shows 
the number of that (that which resulted to taking 
the meat out of the shell is included) which 
carried out the inside open shell as for 100 
oysters. 

Moreover, although only the "open shell" did 
not result to taking the meat out of the shell 
among the oysters which carried out the above 
open shell but stopped only at the open shell, it 
shows the ratio. 

Although "taking the meat out of the shell" 
resulted to taking the meat out of the shell 
among the oysters which carried out the above 
open shell, it shows the ratio. 

Moreover, Figure 2 graph-ized " the 
relationship of "water temperature", a 
"pressure", and "the rate of an open shell". 


[0030] 

If the pressure in a pressure container 2 does 
not rise to about 1500 kgf/cm2s when water 
temperature is 10 degree C as shown in this 
, . s , ». Table 1 and Figure 2, an open shell does not 

kgf/cm 2 68E*"ex#f-L#H , *i/ b eg j n . | n order to obtain the rate of an open 
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shell of 90 % or more at this temperature, the 
very high pressure of about 3500 kgf/cm2s had 
to be made act. 

Moreover, if the pressure in a pressure 
container 2 does not rise to about 1000 
kgf/cm2s when water temperature is 20 degree 
C, an open shell does not begin. In order to 
obtain the rate of an open shell of 90 % or more 
at this temperature, the very high pressure of 
about 3000 kgf/cm2s had to be made act. 

In other words, in these temperature range, if 
the similar very high pressure as conventionally 
is not made act, it turns out that an open shell 
cannot be carried out. 


[0031] 

On the other hand, when water temperature is 
30 degree C, even when the pressure in a 
pressure container 2 is about 700 kgf/cm2s, an 
open shell begins. Moreover, when water 
temperature is 40 degree C, even when the 
pressure in a pressure container 2 is about 600 
kgf/cm2s, an open shell begins. 

Furthermore, when water temperature was 50 
degree C, even when the pressure in a 
pressure container 2 was 500 or less kgf/cm2s t 
the open shell began. 

[0032] 

This experimental result shows that the rate of 
an open shell rises abruptly by setting water 
temperature as 30 degree C or more, even 
when it is the pressure region which did not 
carry out the open shell at all, when water 
temperature is 20 degree C or less. 

If in other words water temperature is set as 
30 degree C or more, it turns out that the 
influence (influence which contributes to 
removing the junctional part of a closed shell 
muscle and an outer covering) which 
contributes to the open shell of the pressure 
made act on an oyster improves remarkably. 
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[0033] 

In particular, when water temperature is 30 
degree C, even when the pressure in a 
pressure container 2 is 800 kgf/cm2s, 95% of 
an oyster carries out an open shell. The all have 
resulted to taking the meat out of the shell. 

Moreover, when water temperature is 40 
degree C, even when the pressure in a 
pressure container 2 is 700 kgf/cm2s, 97% of 
an oyster carries out an open shell, and the all 
have resulted to taking the meat out of the shell. 

Furthermore, when water temperature is 50 
degree C, even when the pressure in a 
pressure container 2 is 600 kgf/cm2s, 97% of 
an oyster carries out an open, shell, and the 
most has resulted to taking the meat out of the 
shell. 

[0034] 

From the result of this experiment, if water 
temperature is set as 30 degree C or more, 
almost all the oysters are opened even when it 
sets up the pressure in a pressure container 2 
at 1/4 or less than it, compared with the case 
where water temperature is set as 20 degree C 
or less. 

Moreover that it can be made to result to 
taking the meat out of the shell understands. 

However, when water temperature is made 
into 50 degree C, protein contained in the body 
of an oyster may produce an irreversible 
thermal denaturation. Therefore, it is not so 
preferable to make an open shell perform by 
this temperature range. 

It is preferable that the rate of an open shell 
uses in fact the pressure region used as 95 % 
or more in the range whose water temperature 
is 30 degree C - 45 degree C. 
For example, when water temperature is 30 
degree C, the pressure in a pressure container 
2 is set as 800 kgf/cm2s. 
Moreover, when water temperature is 40 degree 
C, the pressure in a pressure container 2 is set 
as 700 kgf/cm2s. 

Furthermore, when water temperature is 45 
degree C, the pressure in a pressure container 
2 is set as about 650 kgf/cm2s. 
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Since almost all oysters result not only to an 
open shell but to taking the meat out of the shell 
in these cases, there Is almost no necessity of 
performing the taking the meat out of the shell 
operation with respect to the oyster taken out 
from the pressure container 2. 

Moreover, there is no necessity of making 
almost all oysters resulting to taking the meat 
out of the shell. If a little lower temperature and 
a low pressure are made act on an oyster when 
what is sufficient is just to make only an open 
shell perform, it ends. 

In addition, already, even if it is the case 
where only this open shell is made to perform, 
since it is the state where it is easy to separate, 
the junctional part of the closed shell muscle of 
an oyster and an outer covering can perform 
taking the meat out of the shell operation 
extremely easily. 

[0035] 

(Result of the 2nd experiment) The result of 
the 2nd experiment is shown in the following 
table 2. 
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[0037] 

Temperature in a pressure container 2 is made 
into 43 degree C so that the result of the 
experiment conditions 1 may show. 

Even when it sets up the effect duration in 6 
minutes, when the pressure in a pressure 
container 2 is atmospheric pressure, the open 
shell of the oyster cannot be carried out. 

To it, temperature in a pressure container 2 is 
made into 40 degree C lower than the 
experiment conditions 1 so that the result of the 
experiment conditions 2 may show. 

If the pressure in a pressure container 2 is set 
as 500 kgf/cm2s even when it is the case where 
the effect duration is set up in 2 minutes when it 
is shorter than the experiment conditions 1, the 
open shell of the oyster will be carried out. 

If a predetermined pressure is made act by 
comparing the experimental result of this both 
condition, even if temperature is low and the 
effect duration is short, it can confirm that an 
open shell can be performed. 

[0038] 

Moreover, that it cannot stop at an open shelf 
but it can be made to result to taking the meat 
out of the shell understands so that the effect 
duration is set up for a long time further, so that 
temperature is highly set up by comparing each 
experimental result of the condition 1- 
conditions 10. and so that a pressure is set up 
highly. 

In particular, when comparing the experiment 
conditions 3 and 4 and the experiment 
conditions 6-8, only partial taking the meat out 
of the shell was able to be performed on the 
experiment conditions 3 and 4. On the 
experiment conditions 6-8, temperature is low 
comparing with the experiment conditions 3 and 
4. It can confirm that the effect duration can 
nevertheless be made to result to taking the 
meat out of the shell with the short thing which a 
pressure is set up highly slightly. 
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[0039] 

The result of this experiment shows that an 
open shell operation can be efficiently 
performed by considering not only the 
temperature and trie pressure in a pressure 
container 2 but the effect duration. 

For example, make the pressure in a 
pressure container 2 be 800 kgf/cm2s by 
comparing the experiment conditions 6-8. 

In making temperature into 43 degree C, that 
an oyster can be made to result to taking the 
meat out of the shell by the effect duration of 
necessary minimum understands by setting up 
the effect duration in 4 minutes. 

Thus, even if the effect duration is short, an 
open shell and taking the meat out of the shell 
can be made to perform, if temperature and the 
pressure are set up adequately. 

The number of the shellfish which can be 
treated to per unit duration can be increased. 


[0040] 

(Result of the 3rd experiment) The result of 
the 3rd experiment is shown in the following 
table 3. 
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[0042] 

Even when the pressure in a pressure container 
2 is 900 kgf/cm2s when water temperature is 30 
degree C as shown in this table 3, 70% of the 
scallop is carrying out the open shell. 

Moreover, when water temperature is 43 
degree C, even when the pressure in a 
pressure container 2 is 700 kgf/cm2s, 70% of a 
scallop carries out an open shell. Similarly, 
when water temperature is 45 degree C, even 
when the pressure in a pressure container 2 is 
700 kgf/cm2s, 80% of the scallop is carrying out 
the open shell. 


[0043] 

From the result of this experiment, if if does not 
restrict to an oyster but water temperature is set 
as 30 degree C or more also in a scallop, even 
when it sets the pressure in a pressure 
container 2 as less than 1000 kgf/cm2s, it turns 
out that the open shell of most can be carried 
out. 


[0044] 

(Result of the 4th experiment) The result of 
the 4th experiment is shown in the following 
table 4. 


[0045] 


[*4] 


[Table 4] 
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[0046] 

Even when the pressure in a pressure container 
2 is 900 kgf/cm2s when water temperature is 30 
degree C as shown in this table 4, 70% of the 
short-neck clam is carrying out the open shell. 

Moreover, when water temperature is 43 
degree C, and when it is 45 degree C, even 
when the pressure in a pressure container 2 is 
700 kgf/cm2s, 90% of the short-neck clam is 
carrying out the open shell. 
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[0047] 

From the result of this experiment, if it does not 
restrict to the oyster and the scallop which were 
mentioned the above but water temperature is 
set as 30 degree C or more also in a short-neck 
clam, even when it sets the pressure in a 
pressure container 2 as less than 1000 
kgf/cm2s, it turns out that the open shell of most 
can be carried out. 

[0048] 

From these the 3rd and 4th experimental 
results, water temperature is set as 43 degree C 
about a scallop and a short-neck clam. 

If the pressure in a pressure container 2 is set 
as about 700 kgf/cm2-900 kgf/cm2, it turns out 
that the open shell of the most can be carried 
out. 
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[0049] 

- The other Embodiment - 

In the embodiment mentioned the above, an 
oyster, a scallop, and a short-neck clam are 
made objective as a bivalve. 

The case where the open shell of these 
shellfishes was carried out was hung up and 
explained to the example. 

This invention can be applied also to the 
bivalve of others, such as 
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[0050] 

Moreover, the inventors of this invention mix 
bitterjuice in water in the container which 
received the shellfish, as a method of opening 
bivalves. 

It has already found out that a closed shell 
muscle is made to relax under the influence of 
the magnesium ion. and an open shell is carried 
out. 

Therefore, that the relaxation effect of the 
closed shell muscle by this magnesium ion 
should be utilized, if bitterjuice is mixed in the 
above pressure container 2, it will be assumed 
that an open shell can be carried out more 
efficiently. 

[0051] 

Furthermore, in experiment mentioned the 
above, it was pressing, after heating the inside 
of a pressure container 2. 

It heats, after not restricting to this but 
pressing the inside of a pressure container 2. 

Moreover, it is performing simultaneously and 
the open shell of this heating and pressure 
application may be able to be carried out more 
efficiently. 
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mm [EFFECT OF THE INVENTION] 

&±©*5'fc,#»Ww±;h,lfv As mentioned above, according to this 

SkT <D X o $ *u inv ention, the following 

3. 


the 

demonstrated. 


effects are 
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[0053] 

In invention of Claim 1 , both heat with respect to 
raw bivalves having shells and pressure are 
made act. 

It is made to carry out an open shell 
according to the synergistic effect. 

It is made to become the temperature range 
which a thermal denaturation does not produce 
in the shell meat protein, or the temperature 
range whose thermal denaturation of this 
protein is reversible, as this heat to make act. 
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Moreover, what is sufficient is just to set as 
the necessary minimum which can remove the 
junctional part of the closed shell muscle of 
shellfish, and an outer covering at above 
temperature, as a pressure to make act. 

Conventionally, the open shell of a very high 
pressure said several thousand kgf/cm2 was 
made act and earned out to the shellfish. 

For this reason, the pressure vessel which 
has a high pressure resistance is necessary. 

The manufacturing cost of a pressure vessel 
was high. 

Moreover, in order to expose shellfish to the 
environment of a very high pressure, the shell 
meat protein denatures in response to the 
influence of a pressure. 

The food feeling and the taste of the shucked 
shell meat may be impaired. 
According to this invention, shellfish is heated to 
the level by which the food feeling or the taste of 
the shucked shell meat are not impaired. 

The open shell of the pressure is made act 
and carried out to this shellfish. 

For this reason, an open shell can be carried 
out even if it is a comparatively low pressure. 

Therefore, the pressure resistance required 
of a pressure vessel can also be made 
comparatively low. 

The manufacturing cost of this pressure, 
vessel can be reduced. 

The improvement in the practicability of the 
apparatus at the time of as a result utilising the 
method of opening bivalves can be attempted. 

Moreover, since there is almost no 
denaturation of protein by the bad influence of a 
pressure, the food feeling and the taste of the 
shucked shell meat can be maintained 
satisfactorily. 

[0054] 

Furthermore, since the irreversible thermal 
denaturation is made not to be generated in 
protein of the shucked shell meat, the food 
feeling and the taste of the shucked shell meat 
can be satisfactorily maintained also by this. 
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[0055] 

In other words, according to this invention, the 
method of opening of the high practicability can 
be obtained, without impairing the food feeling 
and the taste of the shucked shell meat, making 
the manual work by the operator unnecessary. 


[0056] 

Invention of Claim 2 has materialized the 
temperature range in the case of carrying out 
the open shell of the bivalve, and the pressure 
region. 

For this reason, the improvement in the 
practicability in the case of implementing this 
method can be attempted. 

[BRIEF EXPLANATION OF DRAWINGS] 


[Ml] [FIGURE 1] 

HBk§gK0tt£; u is tne model fi 9ure of test equipment based on 

Eg -£$,5, an embodiment. 

[@2] [FIGURE 2] 

% 1 tf)Hlfc£>£ef!^§r 7fc L< '* ' s tne fi9 ure which graph-ized the result of first 

fcHT-$>5, experiment. 
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[EXPLANATION OF DRAWING] 

2 Pressure Container 
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[FIGURE 1] 
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